INTERNATIONAL A LEVEL

Further Pure Maths 2

Exercise 2A

1 a .

Consider RHS.

%(r(r +1)—r(r-1))

= %(’”2 +r—r’+ r) Expand and simplify.

-1(20)

=r

=LHS

b
y " " <«— | Use above.

Zr = %21"(1"4-1)—% r(r-1)

r=1 r=1 r=1
Use method of

r=1 /%)/1’(2 - % x1x0 differences.

r=2 123 —bezxl

r=3 %X 3x4 j)«3></2 When you add, all terms
cancel except %n (n+1).

r=n-11 n) —+(n-1)(n-2)

r=n  gn(n+l) —/i,a«én—/l)

Hence Zr =1in(n+1)

r=1

Solution Bank

Use the information given
and equate the summations.
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< 1 < 1 < 1
e IS
2 Hrr+)(r+2) o2r(r+1) S 2(r+D)(r+2)
Putr =1 1 _ | Use method
wr= Ix]x2 /242><3 of differences.
r=9 1 . 1 All terms cancel
B /2{ 2%3 /2{ 3x4 except first and last.
Fe3 1 1
/2/(3><4 2x4x5
1 1
r=n

20(nt1) 2(n+1)(n+2)

Adding the first and last terms we have

< 1 1 1 Fi
Z = irst and last
Sr(r+D(r+2) 4 2(m+1)(n+2) from above.
_(n+D(n+2)-2 Simplify.
4(n+1)(n+2)
o +3n+2-2
4(n+1)(n+2)
_ n(n+3)
4(n+1)(n+2)
3 a ! = é + B < Set ! identical to £+ B .
r(r+2) r r+2 r(r+2) roor+2
_A(r+2)+Br

Add the two fractions.

r(r+2)
1=A(r+2)+Br

Putr = 0

1 = 24

4 = 1

Putr = 1
1 = %(3)+B

B = -1
1 1 1

rr42) 2 2r+2)
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n 1 n
=r(r+ 2) 2 z 2( +2)

r=l1

li
r=1
2x1 x3
r=2 ;
2x2 x 4
r=3 :
2 éx

1 1

2A7-1)  2An+1)

n 2(n+2)

Adding the remaining terms we have

3b

r=1

anlzl+l_1_1

“r(r+2) 2 4 2n+l) 2(n+2)

Solution Bank

Use method of
differences.

All terms cancel except

I\)l»—‘
4>|~

1 1
and
2(n+1) 2(n+2)

_2(n+D)(n+2)+(n+1)(n+2)-2(n+2)-2(n+1)

4(n+1)(n+2)
_2n +6n+4+n> +3n+2-2n—4-2n-2

4(n+1)(n+2)

B 3n® +5n
4+ D(n+2)
_ n(3n+5)
4+ D(n+2)

1 A B
a —— +
(r+2)(r+3) r+2 r+3
A(r+3)+B(r+2)
(r+2)(r+3)
A(r+3)+B(r+2)
B=-1
A=1
_ 1 o 1
T r+2)(r+3)  r+2 r+3

—_
IIl

by

1

et ——— identical
(r+2)(r+3)

A

B
+

to .
r+2 r+3

A

A

Add the two fractions.

Compare numerators as

A

they are equivalent.

Solve for 4 and B.
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n

L 1 O
4 b ,Z:'(r+2)(r+3) B Z(r+2) Z(r+3)

r=1 r=1

R
S
SR

1 1
r=n -
,n/+2 n+3

Adding the remaining terms we have

" ] 11
Z(r+2)(r+3)_§_n+3

Solution Bank

1

r=1
_n+3-3
3(n+3)
_n
3(n+3)
1 1 r+1 1 r
5a — = - =
rt (r+D! (r+1)! (r+D! (r+D!
7 =1 =1
b = — =
;(l"-l-l)! ! ;(l"-l-l)!

@ Pearson

Use the method
of differences.

All cancel except
first and last.

Use given.

Use method of
differences.

:
=n %
! (n+1)!

Adding the remaining terms we have

! r 1
Z(r+1)! =1 (n+1)!

r=1

All cancel except
first and last term.
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2 2r+1 1 o1
s - 3L - 3 —

Z% o
B 2 (n+1)>

(r+1)° = S (r+1)’

Soadding the remaining terms we have

(r+1? (n+1)2 C (n+1)?
B n® +2n
C (n+1)?
_n(n+2)
C (n+1)

Z": 2r +1 1 (n+1)’-1
2
17

1 __ 4 N B
2r+3)2r+5) 2r+3 2r+5
1=A4Q2r+5)+B2r+3)
1=24=-2B

1
r+3

Let f(r)=

n 1 1 1 1
;(2r+3)(2r+5) 24 [2r+3 2r+5j

=% y (f(r)- f(r+1))——(f(1) f(n+1))
1 _1(2n+5-5
2 2+3 2(n+1)+3 5(2n+5)
:10n+25

So a=10, b=25

@ Pearson

Use given.

Use method of
differences.

All terms cancel
except first and last.

Simplify.
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1 1 1

7 b n=1: RHS= =—=——=LHS

Assume true forn=+%

Zk: 1 ok
(2r+3)(2r+5) 10k +25

r=1

n=k+1:

k+1 1 k 1
= +
2 2r+3)2r+5) 10k+25 (2k+5)(Q2k+7)

r=1
1 [§+ 1 )_ 1 2k +7k+5
2k+5\5 2k+7 2k+5\ 5Q2k+T7)
k+1

T 10(k+1)+25

so true forn =k +1 if true forn =k

true for n =1 so true for all natural numbers

3 8 __4 B
(Br-2)(3r+4) 3r-2 3r+4
8= AG3r+4)+B3r-2)
8=64=—6B

SoA=i andB:j
3 3

Let f(r)=—
r_

n 8 _i n 3 1
;(3r—2)(3r+4)_3,1(3r—2 3r+4)
:%Zn:(f(r)—f(r+2))

_ %(f(l) +EQ2)—f(n+1)—f(n+2))

a0 1 1 1
A S PP
3( 4 3n+l 3n+4)

_4(36n+DBn+H-Bn+D)-GBn+4)) 1
3 (Gn+D(3n +4)
_ 1507 +25n+ 2 -8n-%  n(15n+17)
= Bn+D(Bn+4) B GBn+1)(3n+4)

Soa=15and b=17.
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9 Let f(r)=(r-1)°
Zn:(r+1)2 =12 =f(n+2)+f(n+1)—f(2)-f(1)

r=1

=(n+1)+n°=1=2n"+2n=2n(n+1)

Soa=2
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